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iwmzi mmm 

mme>%ffi] c-juny >mtm.wM (bmald 

ttf*«l] BMALl*?.&5c-Jun N 1=f3 JCfcS c 

- j una vymanamm. 

W2] BMAL 1 toBti"*?* K, BMAL 1 ©T^ y^SB^JlCfe 
V*Tl«fcV*Lft«©7S ;®O^Sft5^f K, tfeliBMAL 1 fcjfc 
• 7 0%{ti©iHttfc*t6'C^f KTfftot, c-Jun -if 3' 

fc*EfMM" c - J u n N*JBd|r^— BT3 [CiSc-Ju 

[|f#^3] BMAL 1 SMv*S£ 4: c-Jun N5f5$£ 

*t-t*3 ias c - j u no'j >M©it m 

[»*3C4.] BMALKDH^fK, BMAL 1 ©75 7 BfflBEJCas 
V%Tlfl«!V\L»fl©T5yBfc©SeS%*-r«^^K, SfettBMA L 1 
7 0%#J:©«Httfc#'i-*'<^KT?*oT, c-Jun N5fc9iMM— U3 
£^S#M*&^3 i K&tf^5r£&#$i£-r.£K c-Jun N 
^3lCJ:*c-Jun(0>J>»ftO|B**jS. 

[M&5-] i^ai *fe»2Kl|B«©U>»fllllWH36i»&3&So- J u 

Hf*fi6] BMAL1, *fettBMALl0i^f K^KttBM 
AL 1 075 ^^@23»IlCfeV\T H@3^L-$:M©75 ^©^■gr^TTS'*:/^ 
K^L < »BMA L 1 £ffi7 0 %«_t©ffiHrttfc# , rS"5:/^ KTJ»oTo - J 
un N****— ■ £3 £mxftM't*«'7*F* CiUc-Jun N5fc$8* 
:J— €3fC«fcSc-Jun©U >MS:ia^SZ:fcS:#^i:f -5, c-Jun 

©«^?£tt<fbtg©IE##Su 

[H*«8] tt*«7tC|B«©^Jii^%^e>«5S, c-Jun NTftflg 
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al i <dt ; mmmic&^x i ®&^lmm<dt $ /moMm^m-r^^^ 

KfKttBMAL 1 tmi 0%K_L®^|iHSS:^t-S^^K-efeoTc- J 
Ffc-^A/t'&S, c-Jun N^dr^— if 3 {C«fcS c - J u nCDU >^tfC 
[fWlO] ftfgac-Jun N^jSgdr^--^3 {CcfcS c - J u n©U 

cw^^ 1 1 ] mmwmm&mBtftf u ^ >\y*yv y-m. 

»IIIMIMI, ai^«_hffi*^ ^»SJS^M, picki' 
, 7r$'J7^ ^'Jr<>yt/a f^>f7 (familial Briti 
sh dementia), * n A V ~7 x;i/ h (C reutzfeld 
t-Jakob) ^, >fJ\/Z. hv^-X h5>^7- (Ge r s tmann-S 
t r a n s s 1 e r) gtP, M (f i/IMIf ) (BSE) , Sfett- 
*.-U<zfr\Zy (neuroserpin) i!fA^S:^e)^ffi^*ST?&SM 

[f^®12] BMA LlfCiUc-Jun N^^- 1=?3 IC«I;S c 

3ici5c - j u n © y ymmzm-i < mm<Dm±# <t t^tmm^o 

[f^l3] BMAL l©gP^^K*fctiBMAL lODT^y^ia 
^J^C^V^Tlfi^V^LiJt«COT^/'m©^M&^t-S^^K*fc^iBMAL 1 ; 
tft 7 0 %fil±©iHfi&tt5^^f Kt&o t c - J u n N5fc3§*^— I? 
3 tffiS#fflt5^^f K, JCfcU c-Jun Njf53g*:f— ^3|Cj:5c- J 
u n<DVymfcZmW?2>Z.£*ftWLtL-tZ>. c-Jun N^^r^— t?3JC 

«ksc-jun0u ymmzm-5 < mm.<Dmit& «fc x$/± r^tm-m^m. • 
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[If #£14] BMA L 1 , IfeiiBMAL 1 ©gP^^ F^b < ttB 
MAL 1 ©7S JWrnnKtS^T HHfc^b«fi©75 ;SI©^W5^ 
f FgKttBMALl fc»7 0%fi{±©ffi|fltt&ttS^^f KTffeot c - 
Jun N^dr-^-if 3 tfflSffMtS^^f F> &3- KTStfU * * 
^FfcM^TBMAL 1 ifctta*"*:/*' F*»»tt i:K:«fc »J, c- J 

u n N^Sg^f— i?3 C c-Junffl!) VlMfctrBE*"*-* ^ SftatfT 
5, c-Jun N5ftJB*^-— l?3lC«i;£c- J unffl'J >^-fblCgtJ<3£S© 

c - J u n N^drt-f3 CiSc- J un©'J >M-ffcJC^<^S©E&Jfc 
[f^l 6] B&f3c-Jun N^t-^3i:i5c-Jun(D'J 

>«ftic*^<jsaft««#MffiR«*e**if#3(i 2^e>i 5©v^*i^i^jc 
[«f#« i 7 ] mfflwm&»## v tfn> * ^ ym> ^y^-yh ym* 

mm&semm&mmm{t& mmm±^mm, p i c 

, 775'J7fl/ ^'Jf-f f^>f7 (familial Briti 

sh dementia). ^D>f5/7i;i/b-t3^ (Creutzfeld 
t-Jakob) jfit, ^>n/^ hY>-^h5>^5- (Gerstmann-S 
transsler) S£**f ( 9 S/ttHSttK*) (BSE) , 

a.-U-£)l¥y (n e u r o s e r p i n) »A#&#^*»tt**jST**af 

[0 0 0 1] 

[gSI±©?!lM#I?] 
*»Wtt, BMA L 1 , tfettBMALlfflMWF^KttBMALl 
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<ttBMAL 1 t» 7 0 ^a±OffiHttttt Kl!*o T o - J u n 
Nsfctt*-*-— i?3 (£TF, JNK3 fcB&ffr-T S) fcSSftUB**'*:?*' £<fc 
ij JNK3lC<fc£ c- J u n©U >!8M[S£lfiflF'f*5 3. £ ic«fc £ c — J u n©^!8 

[0 0 0 2] 

c-Jun N5fcSB*-*— 1? («T, JNKilllSI9?1-S) tt, MAP*t-f 
■g (ERK) fcttMfcU, ^MM^kmi:A;if?S'f£fl:-ti:-f> h 
asfcifafetflcifcffittiM h#>f «^.«Ul3»a0BH^ (TNF) -W^-n 
[0 0 0 3] 

' N KOfSft'fbAKmiftAH'T- (NGF) ^{C<fcS#@miH5^PC 1 2MM<D 

(c a s p a s e) fc#»fc7>Kh-*:*©ll»K« s #'*** 
* ^r?— e#ft#»K: J N K&&®i£. T # h - isxtfMZ Z 3 i: #?8£ 2 *T vv 

e^#fi&tc@z:S3i:A^e.^fc«5oT^fe C*# =f-A&. Mo 1 
ecular medicine (2000) 37:408-418). 
[0 0 0 4] 

*5B*F a sKJ:S5E) J NK«M^©»#^lftS*lTV\S. « 

¥^#65*ffliia5B"e«. JNKjJSe- J uiiCD75 JWmf&tP&G 3#SfeJ:tK 

»7 3*a©-fey^ (s) *y>«fci,Trattfciibft*rfc#«»&*tTv** 
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. c-Jun0iJ>lft9!^77-> (A) izmMLtc&mfc (A 6 

3, A 7 3) o; */?-f>T? A>f->ilS#{c<fcS#S5B^®^K:ffll 
[Behrens, A. et al, , Nature Genet. ( 
1999) 21:326-329], c-J u n it h9 # 

LfctfoT, c- Ju ntt-e©T?S^3&^e>^©T5Kh-2/^ffi5i 
«ittfB imfiitfFa s L«s2f % Oi^SWItSifSSnTV^. 
[0 0 0 5] 

SM£, Bff&^JCtt, 3tIOJNKl^> t^JNKl, JNK2, 35 
J NK 3, #JlV*ffi;S;|VtV**. 3<Z>e>l3, J NK 3 l±JKttft»& 4f CWH 
Ift lc3g*i b X 33 U , <gm^:RJl& i£<Di/ay? »tti$&T?f83I b TJKmicMt« & 
#x.&r£#*B£>tiTV\£ 0 *fev JNK3 yir79 h~f$>£.* jtj4=.y& 

&&iz£zmm&nmrtfimw2ftz>z.tj)m j g2ftT^& (Yang, d. d 

. et al. , Nature (1997) 3 8 9 : 8 6 5-8 7 0) „ 
[0 0 0 6] 

Lfc#oT> JNK3©i'^;vMS!&S:Pl^-f-SZ:t}CJ: y, JNK3CD$/^ 
[0 0 0 7] 

*&ma>nm&. jnk3 oi/ir± /b«fcH**s<»ftfcjiv*mu jnk 
fe n a b <fc e» * -r s % © t? & * . 

[0 0 0 8] 

±iBfga%»st^<*»w#6tt^as^b. jnk 3 tm^ftM-tzms 

fBMAL ltCty, JNK3fC«fcSc-J u n © U >»flJj6i«ia*S*l«B Z. £ & 
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[0 0 0 9] 

(1) BMAL lA^45JNK3(C,J:5o-J u n© U >»flsBMFSU 

(2) BMALl©M^f K« BMALl©7S^fa#IJC£^Tl©& 

JNK3lC±6c- Jun©y>BMfeE#*U 

(3) BMALltffiV>*rfcfeWiit6, JNK3JC<fc5 c-Ju n©U 

(4) BMAL lCDflWfr^^K, BMAL 1 075 ^I3#!{C£v^ lflfc 
v^L/3R«<OT5y«<Z)SWS:*-rs^^K, *feliBMALl fc»7 0%JK± 

(5) (1) (2) ®'J>ifflf»b45c-Jun0g|ffi 

(6) BMALL ifciiBMALlOi^f F^KttBMALlOT 

^ j mmm^ ^v^t i m&^\smm<z>T$ ^©^n&^f-ts^^- f^l < » 

BMA L 1 tSS 7 0 °/oa±©fflHf«:tt 5 Kt-feo t J N K 3 S# 

M-TS^^K, JNK3(C«}:5o- Jun0'J>S!MISf5-fcS: 

(7) |&|3 (l) =§L<& (2) <DV>mitmWM. *fettl9IB (5) ©ig^ 

(8) ItfIB (7) ©EMBj&ttfr&feS* JNK3KLi5c- J un(D'J>» 
ft K&tJ < &&(D Bfrihfc J: / £ itiftK*!U 

(9) BMAL1, * fcttBMA L 1 CO^^^f Ft b< ttBMA L 1 07 

^ j mmmvus i ®& v% lm®7 § ; ^©^M&^-f 5*7* f^l < a 

B MA L 1 tm 7 0 %J«±©^TO&^1--5^^ FT?&t3 T J N K 3 ilffiS^ 
ffl-TS^^F, fta-F-TSiKy S*l/**Kfc-grA/T?a!*. JNK3{C«fc£ 
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(l 0) taSB JNK3lciSc-Ju n(DVymft^^<%i&&WMM®M 
&T*&&Mm (8) (9) ©l5jfcfe«fctK/*fett^M. 

(id mmwtm&mmfttf u *7i/ # ^ >^ a > ^ > h 
m&mmmib& mft&®±&mm> &nmm®&®&. pick*, 77^1 

T;l» -fV^-i yi/=L (familial British de 

me n t i a) , # n-f V h —Vnrf (Creutzfeldt-Jak 

ob) i, h~7>-7. h7^^7- (Gerstmann-S trans 

s 1 e r) mm. u^m (9^j**MHttft) cbse) , *fcii-a-n-fe^ 

tT> (ne u r o s e r p i n) »A#feff^««ffiW#<fca&*IWB (1 0) 
© GSiLfe <fc tf / * fe tt*&iKS!U 

(12) BMAL licit; JNK3{Ci5c- Jun0'J>ift?:Itt5 3 
i:5:#^t^-r5, JNK3{Ci§c - J u n (D U >^<ffciCgo* < ;g?SCD&&lJt£«fc 

(13) BMAL l<D»ir^f Ksfefe&BMAL 1©T * ^MWCfeV^T 
l«365 ^Ua«©T'5y«©3E«Sfc3&i-.S' , C^F*fettBMAL-l £i&7 0% 

»J JNK3iCj:£c- J u n(DU >mft&IE^6 3££#$i:£-f 3, JNK3 
££•5 c-- J un©U >»ftK:a^<«EA«>l»ihfeJ:tf/*fcW:|&a!*S{, 

(14) BMALK t fettBMA L 1 fflgP^^f L < iiBMA L 1 0 

l±BMAL 1 tmi Oro^^^TOS^fS^^KT-aoT JNK3 ilffi2 
f^M-TS^y^K, Sn-K-fSJKy s?b;^KS:Mv^BMAL lSfcttS 
^^y^K&^itbibSi^lCky, JNK3ICt5c-Ju aCDy>lM&& 

EfiWt-53££#^fc-r5> jNK3{c«ks c- Jun©y yWtikizm-3 <?%B 

«> i»it 8 * # / * & itrnm^, 

(i 5) tans (7) <Dmmm®,m*:mm?2>z.£Z!®m£?&jNK3iz&?> 
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(1 6) «TBJNK3CJ:*c- Jun©»J >»^|C«^<3BUB*«#iKEtt«c 

mx'&zmm a 2) ^e> (1 5) <z>^-m^<DW±n 
(17) tir£tt&xf£&«tf # u * * > *r, a > ^ > h > ^ti/Migs* 

SSM^-fbiE, 3iffffi*±tt*i*, &JtifiJ&lftgtt&« P i ck*f, 7r5!) 
y/I/ yjf-f yS/a. rty^-T (familial British de 
mentia), 9 Vl^ Vy^JV h -Vnzf (C r e u t z f e 1 d t - J a k 
ob) |, -^Jl/JX. K>-^F5^^7- (Gerstmann-Strans 

s i e r ) mmm. (*s/#*m*k*) cbse) , s^-a-nt;i/ 

tf> (n e u r o s e r p i n) ^A^&#P^MM^S-5fffia (16) 
[0 0 10] 

*^{CfeV>Tt±, JNK3fcffi2f^«bTy>«flja*l*BMALl^ J 
NK3}Cj;5c- J.un©y^^bS:IEWtSz:i:S:i;v>mi/fc. ^fr*., B 
MALl)^JNK3i:fS#Mt5ri:lCi'J, JNK3ilc-Juni:0fflS 

[0011] 

BMA L 1 tt, Mt^HffWO 01/67299 #^|g|a«<D^K: «fc U J N 
K 3 £*BS#JBt-SgBgT'<&.5 fc^iUSft, 3 *>Kl|g|g©^SfctC£^T J NK 
3 fC<fc o t y >BfcftS *i£ z: e> J N K 3 t fvfcSEBRT? 

[0 0 12] 

BMALllW-*f-f7>'JXAiIie™SPERIODl€? (P 
ER) ©CTSriEii'r'S^S^T'fey, CLOCKgeftAfn^T-?: 
1&WtX>> PERjte^^n^-^-tC^-tSE-b o xHafCHte-rs [Ge 

8 ffiiE4#2 0 0 3-3 0 3 3 4 1 1 
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kakis N. et al. , (1998) Science 280 : 156 
4-1569] [Maureen K. B. et al., (2000) Cel 
1 103 : 1009 — 1017) „ BMAL 1 ©T-f V 7 -Alf&SMO P 

[0 0 13] 

BMAL 1 tt^CDge^-efeSfeA, BMAL 1 £n- K-t&jffU 5? V UHr 

Ikeda, M. et al. , Biochem. Biophys. Res. C 
ommun. (1997) 233 : 258-264] „ ffljUt. _hiB#y*# V 

[0 0 14] 

JNK3{:j:5c-JunO'J>IS!fttt7iKh-i/^ tfftffilNlB 
5BfCgg#LTV>S^fc^^StlT^S [B e h r e n s, A. et al., 
Nature Genet. (1999) 21:326-329). c - 

J un&K9>;*7*^-2-^;g>y, it^<D^M#Sl$&lC^UT^ 

[ 0 0 1 5'] 

£*l£#e>, BMAL 1 SrfflVNT JNK3iCj:5c- J u n© 'J >$-ffc&|S§ 
tS^tlCiU, c- Jun^^Mtt-fbtg&ftlM-rSZlil^T^, SkfC&J 

NK3i:i5c- J un©U^^btcJ:y§fg@z:stis^fi5m^, M^tfT 

# h - >y * *wm* s z. t w nrig t e> *i s . 

[0 0 16] 

BMAL 1 CDflJ^^^ K-efeot JNK3 £BMAL 1 HtfmKftft 
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tZmtiLZ-Sti^ZfrFOS?* JNK3 tfflSffffllfS^^Ktt, JNK3 
tc-J u n£©*B2#;it£IS^"e£3fcis!>, JNK3^«fcSc-Jun©U> 

^f-r § fcd r ^ y ^bb^j© e> -b^* < *: % 5 ftoattt u & r s j mmm 

*^*5^f KfflltSt^fS. BMAL 1 (DT 5. SMmmziS^T 

ft*"f*y$>'»H#f*»e>Jfe*'*? , *'F, &S^ttBMAL 1 t:iS4&7 0 %Jg*_h<5D 
fiHttSftS^^.lfeaoT, J NK 3 ilffiS^I Kfe, JN 

K3CJ:5c- J un(DVyMft®mK.mm'V&S>o ±M^Zf^ Ffi, *<Z>ttjfc 
ttt, JNK3fcBMAL 1 fc©«Sf£M&IH#L4&S. frfrS^:/* Ftt, 
BMAL 10T5yraM{C»^V>TtafM/Ti#C^CZ)^T-^U JNK 
3!;BMALli:©ii#E MxJiBMAL 1 0ij SftStcUTBSW 

*Ftt©#43tftr<z>#gL «*tf«&*M*fi&3EII#Ai!fe »^ffiH3fi»it& 7 
9>fv-#*S*fcttJKU^9— tfa*J»«» (PCR) &J*at*&H:jS£IB# 

y-v^ay/i/. I&2JK] n-;i/ F^^U vjK^ h U 19 89 

, #=^iEKS C9JKv^ar;i/3tt^M^] ihWW&£!l£, 1 9 8 8, x-;i/y 
»/fc:, HE. M [PCRf^/ni?-, DN Aif(iCDi^3gi:lSM] 

yi/x, 1 9 8 9^<Df&mizmm(D*mzmvT. tozmt^tibo^mzqum 

LXmPB*&Z.£\Z&ymZZ.t:tf"Cg2> 0 «i«Ulmer©gf(Scie 
nee, 219, 666, 1983) SftJEfS £ 3 <Z> <fc d fc^ J| 

[0 0 17] 
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[0 0 18] 

-tfBISiJItCg^T, *TOlCfeV%T, BMAL1, * feSBMA L 1 ©g|5# 
^^Kfb<liBMALl©7^ /^IB#J{C£V^lffl&V^fSt0©7^M 
OSSSWSWPSKttBMAL 1 fc»7 0%JK±O*BHtft*"t«^ ■"■ 

F-eftoTJNKSfcffilffMtSWK^&asfiJNKSCific-J 
u n © U ^EM, 3 tt U > @&-ftHW2iJfr £fc5c-Jun ©«TOttft« 

o-MbT&SBmNBJMfc BMAL l *fctt_h|B^^ KSr«v%*ifc&Wfllt 
fc-TS JNK3tC«kSc- Jun©U >Bfcfl:CDl!ft*36ftt, MtfCBMAL l&fc 
&±_LfB^ ^ K & M V> & d }C «fc »J J N K 3 (C J: 5 c - J u n © V >mt £ SB* 

irzz£ zmmttz c — j u n<Di&mmmti%<Dmm%mm&»imT*&z>. 

JNK©e/^;i/Mg&fe £0^£©«lB&fl¥is > r5fe8>©s*3ifcLT;& 

[0 0 19] 

aMUIMFCfiHT, c - J u nO«^ttfli|B0EWJS!li:H:, c-Jun©# 
SDNABUIa©^, c - j u n tl(IHbt*¥Sff ittHf t©»^ft^ 
JunS:#tf«^'ffi^glC^&^©^WMf ftZLfcCJ:*;, JKKttlc - : 

[0 0 2 0] 

y ^;i/^^i/&#tf^^©tt»-e?Stt-ffcLTVNSz:i:, ^fctfy ?vt/#s >fc«fc 

S*WBj6ftMKK4- (JNKS/jrtM:fcV\t J N K©±ifgtCftgU JNKSr 
'J >MikLTffi&it-&Lto&MAP3r'i—V*-f—l£4) ^c-Jun(0F$t 

> b*#r-{7mmfttfWM-tZ>Z.£1)m&ZtlX^% [Ya s u d a, S. e 
t a 1. , Genes to Cells (1999) 4:734-756) 

> (app) ©HJ»f^r^n>f Kisicfcsmiii&jBic JNK#gg^-sz:fc%j* 
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StlTV^ m M*l*>. m&l&m (2OOI) 19 :. l 839-1844) . 
[0 0 2 1] 

me>^e>. BMALI, SfeteBMAL lCOat^f FSKttBMAL 

1 ©ys ^KKWicfe^r iffl&vb««©y$ ^a<DSE*fe*-r«^^ 

KiiBMAL 1 i:»&7 0%et±©*|l5ttt^'r*^^KT?»oT JNK3 t 
SSffMtS^yf K, SfflV^T JNK3|Cj;6c - J u n©U >»ft&IE*'t 
SZltiCj;*;, JNK3tC«kSc- JunC«J>ift#*87*h-^C*^ 

r^UT;i/ ^'Jf-fyJ/a f^>f7 (familial British 
dementia), ? n>f V 7x^ h» — (Creutzfeldt- 
Jakob) >f)\j7* hyy-X h7>X7- (Gerstmann-Str 
ans s 1 e r) C*f*IWH»ft) (BSE) , fcitf-a- 

niz;i/fcf> (ne ur o s-e r p i-n) MA&%ft$mn&ffi$k&ftZ&mf *> 

[0 0 2 2] 

fettBMAL l©M^fKil/<SBMAL 1(575 ^ »B0!HCfcV*T 1« •: 
fcVM^<®©75 ;iS0|EMW5^fKtb<»BMALl 7 0 %« 
±©i«f FT'^o t J N K 3 tfflS^ffltS^^f K, £n- 

K-T* JK'J 2 * Is** K&W > £jKT?3831S«T JNK3|CJ:5c-Jun0'J 



1 2 
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^AUT^CDMtfKimMtSriliC.fcy nr|gT'$>S„ If^oT, BMAL 
[0 0 2 3] 

BEM. _h»lE^?St£ffe«®l!ft*3!U ±flBIS*IBAfe * tt±ffiB&ihfe J: / 

a 

[0 0 24] 

±W«3WSttflStB©|fi«l(!l', ±iBE^iffiJ84^ *fctt±SII».ihi3J:tf/:£L, ' 

ft*ot-feot%j:<, y;i>fc£®^iiT?®s#T*&oT : fe><}^ 

a 

[0 0 2 5] 
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#20 0 2-0.9 529 1 



fiBU '<&*.«***©#* 1 k g&fcy 0. l&^bl 0 0,tig©fgHT*&£. b 

fc/8v>Tz:ft&©JB*©SQEfcff3 
[0 0 2 6] 

i-ti««j:v%. &ftmiz\m%.&* mm. ajbu -mm. *mmm 

[0 0 2 7] 

TO, AJfif, *^"fe^WfeJ:tF«iaa:, 9^h-^, S/a.-*n 
v^r.h-;i/^if©M^. W», r^^>«V-*'<fc^©JB«W. ^ 
^^^Axfri^-K */i/*fc£©»$Rffl, ^utf-;i/T;v=i-;K tKn^f 
^ynm^n-x, £©I3£*IU flH»^x^^^&if©#©fSffi 

sictt, iew©mffitttf&v\e>;rt,s.' 

[0 0 2 8] 
[00 2 9] 

&!*#©?§?£ tiu &&?Uu ^n-^Mtfelt iOi/rr -:*»«©»• 

^» e> & zuw & m ^ xmm we & s . 

[00 3 0] 



1 4 
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[0 0 3 1] 



BJttftfflfc s»4Mt w&fr (*s#i, =rv», 
«««« MCT^n , %itm cj^t^if) ftif&a-^, Mttgitt 

[0 03 2 ] 

[0 0 3 3] 
[gSBSfcl 1 ] 

( J N K 3 fcffiS^ffi t5l0fi©>f > 5/ V 3-50^) 

JNK3 BHR&BM&WO 0 1 / 6 7 2 9 9 -S^glC : 

IB^^^SJ^lCbfc^oT'f nT'Mbfeo -T>&t>*., JNK307A 

jmmm*&z>&-z<»*v3K-7*\:KftMh. 3*7* f<dt$j mm , 

x*T^3tU #e>*ifcgSg£ JNK3 t©^n-^77-f *>h&ft^ 
, D-^j^/77>f ;*> h®X3T©ltVN%©$: JNK3 tm^ftM-tZt^Wls 
fe. £ClT?»n-;fc;i/7^>f;*> b©xn7S:> I^ifWOO 1/6 7 29 
9*^cw*<0:fr»i:H#K:, 2 5. o^±i:L/fc= JNK3ttK#« 

1 5 £B!£4$ 2003-3033411 
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[0 0 3 4] 

d ©jfe§ JH, JNK3fi#©6T^ g&Slgfr feftfi't'JJWKKVIECj 

5191BMAL l©TS78ftIJ#J*£#£t-&££tf#frofc. BMA 
L 1 fcffiB3&SEa«tBMAL2CDr5^KH?!F*K:%*Uif'<^FKVKEQ 
L^#«t53J;^ofc. 01^.1:^02^ -€"tl-?tlJ N K 3 £ BMA L 
1 jSJclK J N K 3 i:BMAL 2tCDn-*^T7>f^> h<D^^Bh^ a U — 
ijfrT^J *y bK&^X 2 5. 0K±©^375:it77W>Ml JNK 
3 iBMAL 1 fc<Z>BBTf7«, JNK3 ilBMAL 2 fcOlfitt? 4 «J&^ffl2*lfe 
. JNK3ttBMAL2±»J%BMALllca<fflSff)flt5S 

[0 0 3 5] 

(JNK3iCj:Sc- J u n©tJ>«fl5K:»tSBMAL 1 ©#ffl»*r) 
<«»> 

SttftSthJNKStt, N*»t^^2?>*^ (Hi s-t a g) ftUSa 
@(His-JNK3) £bT8l§gbfc. *1T, KMWIcDNA^'f^U- 
LTffi?iK'J ^-1fSlM0 (RT-PCR) Ci»Jf£thJN 
K3 (JNK3al) cDNA£, p FASTBAC HT (Invitrog 
entt) KffAU *tf©*W!»fcttV*, Hi s - JNKSJWWfflima 

TH i s ^nsff> Fl'S?> (Probond Re s i 

n) (I n v i t r o g e n*t) ^JfitglbT&M bfc. 
[0 0 3 6] 

c-Jun (1-79) (c-Jun0N*8|7 97S;if^^ JN 

-g (GST) ft&S&jt C«T> GST-c-Jun (1-79) ] £LX*B 
m\ZX&1%&* 9fr*+itV -tyyU-T, 4B (Glutathione 
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sepharose 4B) (Amersham Pharmacia bio 

techtt) x*mmLx&mi,fc. 

[0 0 3 7] 

KhBMALltt, N*3SGSTSt-^Sa« (KTv GST-BMAL1) t 
VTXM&K.TftM^ Glutathione sepharose 4 B ( 
A me rsham Pharmacia' biotec h$fc) "C^glbT^ffib 
fe. -t&t>%> £1% C5fe^V5/H i s - t a gtffltm h BMA L 1 
*^K, pcDNA3. 1-BMAL 1/V5-H1 s (Invitrogen 
tt) *»6 BMAL 1 <0*-^> 'J -9*-f (ORF) ««*PCRIC 

«fc IJJIMBtk. PGEX-4T (Amersham Pharmacia bio 
t e c htt) C#AU *J®« (E. col i) MGST-BMALIJW^ 

[0 0 3 8] 

. Jtffi»3B***-&l»AbfeE. coli BL21I?:100/ig/ 

ml©T>trj/U>S:-^tfLB^f«iiftfCT3 7TCT'^it« v^n tf;i/ 1 
tf— 0 -D-#9* hi/ F (IPTG) %^f|0. 3 mMt*5 J: ? £8§;&IJb 

A^f^5:ttfTGEDS/ty77- C50mM Tris-HCl, pH8. 
0/0. 2mM EDTA/lmM (DTT) /15 0m 

M NaCl/10% tfVtU-fr (glycerol) ) £MV>T, #fffi?g 
fcilgJU Glutathione sepharose 4B£J:»JGST- 
BMAL 1 SrfttSbfc. JlfSgbfeGST-BMAL l»TGEDS;t»;77-/ 
0. 1% Triton X-l 0 Ot'IlftCftMb^ 
[0 0 3 9] 

<W>lfhn U^^SI (I n vitro kinase assay) 
> 

1 u. gO±»*GSTl^Sej(t [GST — BMA LI, GST-c-Jun 
(1-7 9) JfcliGST] £?S1£ftMJNK3 (70ng) £, 5/tCi© [ 
y _32p] ATP J i/>H'J >gg) (3 0 0 0 C i /mmo 1, NEN 
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tt) ^tfA-f^-S/a^Ay??- (kination buffer) (2 
5 mM Tris-HCl, pH7. 5/5 mM /3-glycerophos 
phate/2mM DTT/0, 1 mM Na 3 VO 4 /10mM MgCl 
2 /10/iM ATP) cfUCT, 3 01CT*3 0£|HK >f il 

fCfcU, «J>«ftfi«&ffofe. HJS^, fl©2xSDS iJ->^;Wt^/-7T 
- C4% SDS/125mM Tris-HCl, pH6. 8/20% gl 
ycerol/0. 0 1% ^nA7x;-^l/~ (BPB)/10% 0 - 
^^^hl^t; — ;i/ (mercaptoethanol) ] 1 0 Q"C , 

t-5^WlLfet, 5-20% SDS-PAGEfCi »JgeS5:#!tU B ;• 
AS2 0 0 0 (Fuji fil m*±) 5rMV>fc^-— h 9 2^ ^9 7 -f -IC± »J 

y^iftiai&tffiifc (bi3©b) . sfc, Mvsfe#GSTi»-&sast d 

M) S5-20% SDS-PAGECiU^gft, 9^i/ — ZfV V7>hzf 

(cbb) trsfcfcfr 3 a»gest©»»ss:iaBbfe (H3© 

A), ftfi, GST-BMALl'J>iftfi{5lCfc»5JNK3<DffliR#ttS 

SJS*KlflI^45?SttfllSJNK3S:Ong, 14ng, 28n . 
gfe<J:tf70ngtU JKTH«<Z>>£raK:TU>Bl'fbSaKS:tftfflL/fc (H4) 

e 

[004 0] 

IRK, 1 /tgCDGST — c — J un (1-7 9) tSfftSJNK3 (7 On 
g) GSTSfcttGST-BMALl 1 ^ g * 2 /t g) ©#&T 

^b<tt^#^Tl?, lO'OMM0ATPft^tt*-f*-J/a>^V7r-i|»IC 

t, 3 otn?2 o^fS>f >^ra. /<->> a >-r satiety u ^^bMJS&ffofc 
. ±gB|f5^ci^^;w^ 7 y-r-MSU ±f&l 0%SDS-PA • 

GEICfcy^SIU l^flcfcUTmU^gMtc- J u nift (ant i-Ph . 
ospho-c-Jun antibody) (New England Bi 
o 1 a b stt) 2?£#ttt£b , rjfc— X5f-f >y$/^ • A-** 5/ 
fnitf-U-^I gGffiflc (HRP-conjugated anti-rabbit 
IgG antibody) (Amersham pharmacia bi 
o t e chth) 1tm^tcJ2±J-7U*j7-4y!rK&>) U >^ft3*lfcGST- c 

18 fflSE#2 0 0 3 -3 0 3 3 4 1 1 





-Jun (1-79) Sr&fflbfc (05) . ft|fJICliECL5fXX*^n9f 
-f • x-f 7-9 i/ a > • h (Amersham pharmacia b 
iotecht) SttBUfc. S&C «ma*ifcU>SfcfilGST-c-Jun 
(1 - 7 9) ©/t> KMKfclMMWrV? K Intelligent Qua 
ntifier (Bio Imaget) &MV>T£fiU GST^tliGST 
-BMALl#ftTT?©A> FM*&, ##ttTT?©»££ 1 0 0%fcbfc£t 

oTOsas^bfe (^D o 

[0 0 4 1] 

<«[*> ■ 

0 3©B{C^bfe±e>JC, J NK3 tC iSG ST- c - J u n (1-79) © 

U>HMfe#«»6*i.fc. |fctt=i>hn- < n/T?»*GSTK:fev\TltU>K 
fc#B» tifcfro r i: 6, *»Jtffl^fc^^ J N K 3 ©?Sffi & M 
&ir&±"1S&%"1*2b&Z.k.ifimUtZtlfc. dO^Oft&lCE^T, JNK3 1CJ:S 
GST-BMAL l©U>BMb^B«>&ttfc. * fc, iCDU >gM&# J NK 3 © 
MIWT'feofcri:^?), GST-BMALlffl'J § B U >Sft t 

i$t£< JNK3fC£S%©^&5;ih#t$!£>fr{C&ofc (04) „ itl&*>6>v 
JNK3 tBMAL 1 il^ffiSf^M-rS^t^^bfc. 
[0 0 4 2] 

E5fei^l fC^bfcJc^fC 1 At g*fctt2 a g©GST-BMA 
L10#4Tt'{t JNK3C±SGST-c-Jun (1-79) <DV>mit 

K3fC«kSGST-c- Jun (1-79) © U >&ffctC^-ffc&fcfro fc. £*l 
e>A^, JNK3{C«kSGST-c- Jun (1-79) ©U 2>*ffe#BMAL 
1 £«fcU MS *l£ frtCfcofc. 
[0 0 4 3] 
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ma 






i 

I wtMLf~m&%. 


i i 

I mm (/t s) i 


mm&m (%) i 


i &b 




10 0 | 


| GST 


1 1.0 1 
1 2. 0 | 


9 2.7 1 
9 3.6 | 


I GST — BM A L 1 

i 


1 1.0 1 
1 2. 0 | 


15.3 | 
4. 7 | 



[0 0 4 4] 

fC«fcoT, JNK3K:J:&c- J u n©U >MOT^3;ri53££^&Tm^ 
ffibfc. c- J u nit b^y XT* 7 : 

B P L 1 &^V\T JNK3{C«fcS c - J unffl'J ^^b^ffiW^S Zl t IC «fc »J v . 
c-Ju n<Dm^ffi&ikife%:fflffi-t2>Z- Se>lC»JNK3iCJ:Sc- 

Zft*>(DZ£frP>*ftWlt, BMAL1, SMBMAL 
KliBMAL 1©75 ^HB?ffJcfcv^Tl«*v>b««a>r5^lfc©aa*«:3fif 

otJNK3tTOMt5^f K, CJ:tJJNK3iCj;5c-Jun©D> 
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[01] J NK3 tBMAL 1 iKZ>*B2#M£>f > 2/ 'J 3t'filfeg| 
* [02] JNK3^BMAL2t 0ffi2#ffi 5: > J/ U 3 T'f 1 U feiB^ 

[®3] jNK3ic«fcy bmal >tfhn^U>^bSlxfe^i:& 
^•rHurcfc*. ah«» ^wssGSTBt-a-gBS cv->i :gst-bma 

L 1, 1/-^2:GST, l/->3 : GST-c-Jun (1-79) ) (DSD 

s-PAGE-caj&anfeWfccBBSfe^ciuwfKbfejsssjS-r 

Htt, JNKSCill, GST-BMAL1 (b-^1) tf:liGST-o-J 
un (1-79) (t/->3) j||('J>»Sft8*GST (V->2) liU^-ffc 
StlfeV^fc&aV*". JcKli'JVSfllSftfcGSTTBMALlfiitfGST- 
c-Jun (1-79) 

[04] BMAL 1 VymitK33tt& J N K 3 ©M4lfe#S&^1-®®^ 
l/~>l, U-> 2, l/->3. fcitfb-^tt^tl^tU BMAL1 
JPSL JNK3S14ng, 28ng> 7 0 n g V 
ifl:§tifcGST-BMAL 1 00£WK^bfc£fc^»#-?fiv--:fcr 

[05] JNK3ICi5o- J unffi'J>lft5:BMAL ljCMMPTSZ. 
fc£^1-0MT'&5. 1 fc<fclF4 »> JNK3Cj:5c-Jun (1-7 

9) ®V>mfcfcfcKmam&&*Mma<Dt.%* l/->2fiiO?3»GSTS: 
-etl-^ni *t g33J:tf 2 n g, l/->5;fc<fctf 6&GST-BMAL 1 
til (i g£<fctf 2 A* g»i»Lfefc *WttU>flMbSftfco- J 

u n (1-7 9) Sr^'T. 



2 2 
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mm&] mm 
ma 

>Score = 28. 2 

40 SKSKVDNQFYSVEVGDSTFTVLK 
352 TREK I TTNCYKFK I KDGSF I TLR 
K Y D F L 

>Score = 28. 0 

53 VGDSTFTVLKRYQN 

129 VSESVFKILNYSQN 
V S F L QN 

>Score = 28. 8 

277 EQLGTPCPEF 
324 ELLGTSGYEY 
E LGT C E 

>Score = 26. 1 

437 SSMSTDQTLASDTDSSLEASAG 
548 SSPSNDEAAMAV I MSLLEADAG 
SS S D S LEA AG 

>Score =25.6 

199 SDCTLKILDF 

130 SESVFKILNY 
S KIL 

>Score = 26. 1 

268 YIDQWNKVIE 
380 FMNPWTKEVE 
W K E 

>Score = 25. 2 

410 VKGQPSPSGAA 
161 VKEQLSSSDTA 
VK Q S S A 



1 ffifE#2 0 0 3 -3 0 3 3 4 1 1 
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[02] 



>Score = 31.4 

402 EEKTKNGWKGQPSPSGAAVNSSESLPPSSS 
503 DDSSPTGLMKDTHTVNCRSMSNKELFPPSPS 
G K E PPS S 

>Score = 28. 8 

277 EQLGTPGPEF 
364 ELLGTSCYEY 
E LGT C E 

>Score = 27. 0 

40 SKSKVDNQFYSVEVGDSTFTVLK 
392 SKEKI LTDSYKFRAKDGSFVTLK 
SK K Y D F LK 

>Score = 25.4 

40 SKSKVDNQFYSV 
269 SKKKEHRKFYTI 
SK K FY 



2 
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M 1 2 3 12 3 



[H4] 

JNK3 (ng) 



0 14 28 70 




GST-BMAL1 



12 3 4 
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GST 




GST- 
BMAL1 


0 


1 2 


0 


1 2 


■ 


mi m 

iiiiiii! 


f I • 1 

ill! 




1 


2 3 


4 


5 6 



t 'J^fc c-Jun(1-79) 
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mmm 



mm: 



mm] JNK3 2/y^/b»»©IH«««&JiV%fflU JNK3 f$r**/l/W 

'BHfeM] BMALl, SfcttBMALlCi^fKf b<liBMAL 

KttBMALl tmi 0%M±<Dmm&$:JSir &«Zf?- KTf&ot JNK3 £ 
^S^M-TS^^ K{C=fc»; JNK3(CiSc-Junffl'J >M&is#-r-5z. 

ft £\ W ft V ifJV $ ^ ym* 7)VV J\ >f v -*ffc £ <D m± £ J: / * 



1 
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# wtmm<D&% i&m 2002-095291 

50200456718 

0 0 9 4 

#J&B ¥^14^ 4| IB 

<$zfemm • tfmmm> 
mms] y-mw 3^290 



1 
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#fFffi^©## #12 002-095291 

50200 4' 56718 

mmt mm mm so a 5 

immBi ¥m4& 3M29B 



1 
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a m a m m * « 



[500520628] 



1 . 0 2000^10^2 60 

1 7 



1 
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ffi m a 'm m m m 



;grj## (0000 0 2 83 1) 

i. mi*znn 1990^ 8^2 sb 

ft ffi *»*(fftCSH.*«3T|14#10# 
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